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HI G4 PRESSURE COVMPRESSED Al R SYSTEMS
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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers aboveground and under ground

pi pi ng systens and certain conponents with pressure
rati ngs of 350, 2,000, and 6,000 pounds per square
i nch, gage 2410, 13790, and 41370 kil opascal, using
existing air supply.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC 325 (2001) Manual of Steel Construction Load
and Resi stance Factor Design

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS A5. 13 (1989) Specification for Solid Surfacing
Wel di ng Rods and El ectrodes

AVS VWHB- 2. 8 (1990; 8th Ed) Wl di ng Handbook; Vol unme
Two - Wel ding Processes
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ASME | NTERNATI ONAL ( ASMVE)

ASME B16. 10 (1992) Face-to-Face and End-to- End
Di mensi ons of Ferrous Val ves

ASME B16. 11- 2001 (1996) Forged Steel Fittings,
Socket - Wl di ng and Thr eaded

ASME B16. 25 (1997) Buttwel di ng Ends

ASME B16. 34 (1996) Val ves - Flanged, Threaded and
Wl di ng End

ASME B16.5 (1996) Pipe Flanges and Fl anged Fittings
NPS 1/ 2 Through NPS 24

ASME B16.9 (1993) Factory- Made Wought Stee
Buttwel ding Fittings

ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

ASME B18. 2. 4. 6M (1981; R 1990) Metric Heavy Hex Nuts

ASME B19. 3 (1991) Safety Standard for Conpressors for
Process Industries

ASME B31. 3 (1999) Process Piping

ASME B36. 10M (2000) Wl ded and Seam ess Wought Stee
Pi pe

ASME B36. 19M (1985) Stainless Steel Pipe

ASME B40. 100 (1998) Pressure Gauges and Gauge

Attachnents | ncorporating ASME
B40. 100- 1998 and ASME B40. 7- 1992

ASME BPVC SEC 1| -C (1992) Boiler and Pressure Vessel Code;
Section Il, Materials, Part C -
Speci fications for Wl ding Rods,
El ectrodes and Filler Metals

ASME BPVC SEC | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications
ASME BPVC SEC VI D1 (1998) Boiler and Pressure Vessel Code;
Section VIIIl, Pressure Vessels Division 1
- Basic Coverage
ASTM | NTERNATI ONAL ( ASTM

ASTM A 105/ A 105M (2001) Standard Specification for Carbon
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

106

181/ A

182/ A

193/ A

194/ A

216/ A

234/ A

307

312/ A

403/ A

563

563M

148

370

181M

182M

193M

194M

216M

234M

312M

403M

Steel Forgings for Piping Applications

(1999 el) Standard Specification for
Seaml ess Carbon Steel Pipe for
H gh- Tenperature Service

(1995; Rev B) Standard Specification for
For gi ngs, Carbon Steel, for
CGener al - Pur pose Pi pi ng

(1997; Rev C) Standard Specification for
Forged or Rolled Alloy-Steel Pipe Flanges,
Forged Fittings, and Val ves and Parts for
H gh- Tenperature Service

(1997; Rev A) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service

(1997) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for
H gh- Pressure and Hi gh- Tenperature Service

(1993; R 1998) Standard Specification for
Steel Castings, Carbon, Suitable for

Fusi on Wl ding, for Hi gh Tenperature
Servi ce

(2000) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and Hi gh Tenperatures

(2000) Standard Specification for Carbon
Steel Bolts and Studs, 60,000 psi Tensile
Strength

(2000; Rev C) Standard Specification for
Seanl ess and Wl ded Austenitic Stainless
St eel Pipes

(1997; Rev A) Standard Specification for
W ought Austenitic Stainless Steel Piping
Fittings

(2000) Standard Specification for Carbon
and Alloy Steel Nuts

(2000) Standard Specification for Carbon
and Alloy Steel Nuts (Metric)

(1997) Standard Specification for
Al um num Bronze Sand Casti ngs

(1998) Standard Specifications for Copper
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ASTM B 749

ASTM C 920

ASTM E 1

ASTM F 568M

| SA

MBS

MBS

MBS

MBS

MBS

MBS

MBS

PFI

PFI

Sheet and Strip for Building Construction

(1997) Standard Specification for Lead and
Lead Alloy Strip, Sheet and Plate Products

(2001) Standard Specification for
El ast oneric Joint Seal ants

(1998) Standard Specification for ASTM
Ther nonmet er s

(1998) Standard Specification for Carbon
and Alloy Steel Externally Threaded Metric
Fast eners

| SA - THE | NSTRUMENTATI ON, SYSTEMS AND AUTOVATI ON SOCI ETY (| SA)

S7.0.01

(1996) Quality Standard for Instrunment Ar

MANUFACTURERS STANDARDI ZATI ON SCOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

SP- 25

SP-53

SP-54

SP-55

SP- 58

SP-61

SP- 69

(1993) Standard Marking System For Val ves,
Fittings, Flanges, and Unions

(1995) Quality Standard for Steel Castings
and Forgings for Valves, Flanges and
Fittings and O her Pi ping Conponents
Magnetic, Particle Exami nation Mthod

(1995) Quality Standard for Steel Castings
for Valves, Flanges and Fittings and O her
Pi pi ng Conponents, Radi ographic

Exami nation Met hod

(1996) Quality Standard for Val ves,
Fl anges, and Fittings and O her Piping
Conponents, Visual Exam nation Method

(2002) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

(1992) Pressure Testing of Steel Valves

(1996) Pi pe Hangers and Supports -
Sel ection and Application

Pl PE FABRI CATI ON | NSTI TUTE ( PFI)

ES 11

ES 21

(1975; R 1993) Pernmanent Marking of Piping
Materi al s

(1992) Internal Machining and Fit-up of
GTAW Root Pass Circunferential Butt Welds
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1.

PFI ES 3 (1981; Rev 1994) Fabricating Tol erances
U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS FF-S- 325 (I'nt And 3) Shield, Expansion; Nail,
Expansi on; and Nail, Drive Screw (Devices,
Anchoring, Msonry)

FS HH1-558 (Rev ©) Insulation, Blocks, Boards,
Bl ankets, Felts, Sleeving (Pipe and Tube
Covering), and Pipe Fitting Covering,
Thermal (M neral Fiber, Industrial Type)

FS L-C- 530 (Rev C) Coating, Pipe, Thernoplastic Resin

FS WV P- 541 (Rev E; Am 1) Plunbing Fixtures

2  SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

The followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES i n sufficient detail to show full conpliance with the
speci fication:

SD-01 Preconstruction Submittal s
Pr oposed Devi ations from specified instructions shall be subnitted
in accordance with paragraph entitled, "General Requirenents," of
this section.

SD- 02 Shop Drawi ngs

Detail Drawi ngs shall be submitted in accordance with paragraph
entitled "General Requirenents,"” of this section.

SD- 03 Product Data
Manufacturer's catal og data shall be subnmitted for the foll ow ng
itenms in sufficient detail and scope to verify conpliance with the
requirenents of the contract docunents.
Under ground Pi ping Materials
Aboveground Pi ping Materials

SECTI ON 15212 Page 7



Air Conpressors

Manual Val ves

Pi pi ng Specialties

M scel | aneous Material s
Supporting El enents

SD- 06 Test Reports

Test reports shall be subnmitted for the following itens in
accordance with the paragraph entitled, "Conpressed Air Systens
Testing," of this section.

Pressure Testing
System Testi ng
Accept ance Tests
Prelimnary Tests

SD-07 Certificates

Certificates shall be subnitted for the following itens show ng
conformance with the referenced standards contained in this
secti on.

Under ground Pi ping Materials
Aboveground Pi ping Materials
Air Conpressors

Manual Val ves

Pi pi ng Specialties

M scel | aneous Material s
Supporting El enents

1.3 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: If Section 15003 GENERAL MECHANI CAL

PROVI SI ONS and/ or Section 15072 VI BRATI ON | SOLATI ON
FOR Al R CONDI TI ONI NG EQUI PMENT and/ or Section 15055
VEELDI NG MECHANI CAL are not included in the project
specification, applicable requirenments fromeach, as
required, should be inserted and the foll ow ng

appl i cabl e paragraph del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

[ Section 15003 GENERAL NMECHANI CAL PROVI SI ONS applies to work specified in
this section.]

[ Section 15072 VI BRATI ON | SOLATI ON FOR Al R CONDI TI ONI NG EQUI PMENT appl i es
to work specified in this section.]

[ Section 15055 WELDI NG MECHANI CAL applies to work specified in this
section.]

Detail Drawi ngs shall be submitted for the follow ng high-pressure
conpressed air systens consisting of fabrication and assenbly draw ngs for
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all parts of work in sufficient detail to enable the Governnent to check
conformity with the requirements of the contract documents.

Where the Contractor proposes to deviate fromspecified instructions, the
Proposed Devi ations shall be submitted to the Contracting O ficer for
approval .

PART 2 PRODUCTS

2.1 UNDERGROUND PI PI NG MATERI ALS

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: Select type of piping to suit project
requirenents.

Drawi ngs shall show size, rating, and other details
of piping requirenents not covered in the
specifications for specific project application

Specified protection of underground piping is
dependent upon 100-percent detection and elim nation
of coating faults to preclude accelerated netal |oss
at point failures of coating in possibly brackish
ground water. Piping protection should be ensured
by soil resistance surveys of proposed pipe routes
and by providing cathodic protection in the form of
magnesi um anode piles or rectifier inpressed-current
and high silicon iron anode pile systens when soi
resistivity indicates need. Nornally, soi
resistivity of 10,000 ohns or |ess at pipe |aying
depth to 5 feet 1500 millineter bel ow pipe |aying
depth indicates need for cathodic protection

Speci al consideration shall be given to situations
where dielectric coupling isolation from connected
systens is not practicable due to system pressures.
Check typical dielectric coupling manufacturing
source for pressure ratings. Were piping is not

i solated, normal inpressed current of 0.1 mllianp
per square foot .09 square neter of surface
protected will increase several fold. Check
rectifier systens. Specify piles to be nade up of
100- pound 45 kil ogram anodes (a single 2-inch 50
m | limeter outside dianeter piece).

The followi ng system pressures are for nonshock

| oadi ng and are based on ASME B31.3, zero corrosion
factor, welded joints and following naterials stress
val ues: 20,000 pounds per square inch (psi) 138
Megapascal for ASTM A 106 and ASTM A 312/ A312M
Grade TP 316 or TP 347. System pressures shall be
reduced if largest specified pipe size is increased,
if service tenperatures are increased over 100
degrees F, 38 degrees C, or if alloy specifications
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2.

are changed.

Materials for piping systens with pressures to
10,000 psi at 100 degrees F 69 Megapascal at 38
degrees C may be specified in accordance with MS
SP-75 and MSS SP-65. The sane specification may be
used for 6,000 psi 41 Megapascal systens with pipe
sizes larger than 3 inches DN8O.

The following materials specifications do not take
into account material tenperatures |ess than m nus
20 degrees F 29 degrees C. Pipe trade regards

seam ess piping in sizes less than 2 inches DN50 as
tubing. Tubing sources are limted and tubing costs
in small quantities may range from3 to 5 tines pipe
costs. Project costs frequently nmay be reduced and
deliveries inproved by oversizing lines to be
cat al oged as pi pi ng.

Qperating tenperature limt of Type BCS-PS and Type
SS-PS is 150 degrees F 66 degrees C, linmted by
pol yet hyl ene sheath and adhesi ve.

EE R R R R R R R R R R R R R R R R R R R R R R O R

1.1  Type BCS-PS-6000

Pi pe or tube (1/2 through 3 inches) (DN15 through DN80): XXS, seamnl ess,
bl ack carbon steel sheathed with thernoplastic (polyethylene), conformng
to ASTM A 106, Grade B and ASME B36. 10M

Fittings (1/2 through 1-1/2 inches): 9,000-pound (DN15 through DN4Q): 62
Megapascal , forged carbon steel, socket weld, conforning to ASTM A 105/ A
105M and ASME B16. 11-2001

Fittings (2 through 3 inches) (DN50 through DN80): XXS, |ong radius, butt
wel d, bl ack carbon steel, confornmng to ASTM A 234/ A 234M G ade WPB, and
ASME B16. 9

Ther nopl astic sheaths for pipe and fittings: Thernoplastic sheaths shal
conformto FS L-C-530. Sheath joints shall be nade with thermally fitted
shrinking sl eeves applied with factory-approved shrinking devices. Taped
fitting protection and repairs shall be nade in accordance with
manufacturer's instructions. Electrical flaw detection testing at the
factory shall require 10,000 volts to be inpressed across the sheath.
Sheat h breakdown voltage shall be not |ess than 13,000 volts.

.1.2  Type BCS-PS-2000

Pi pe or tube (1/2 through 3 inches) (DNL5 through DN80): Schedul e 40,
seanl ess, black carbon steel sheathed with thernmoplastic (polyethylene),
conformng to ASTM A 106, Grade B, and ASME B36. 10M

Fittings (1/2 through 1-1/2 inches): 3,000-pound (DN15 through DN80): 20
Megapascal , forged carbon steel, socket weld, conforning to ASTM A 105/ A
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105M and ASME B16. 11- 2001

Fittings (2 through 3 inches) (DN50 through DN80): Schedul e 40, |ong
radi us, butt weld, black carbon steel, conformng to ASTM A 234/ A 234M
Grade WPB, and ASME B16. 9

Ther nopl astic sheaths for pipe and fittings: Thernoplastic sheaths shal
conformto FS L-C-530. Sheath joints shall be nmade with thermally fitted
shrinking sl eeves applied with factory-approved shrinking devices. Taped
fitting protection and repairs shall be nade in accordance with
manufacturer's instructions. Electrical flaw detection testing at the
factory shall require 10,000 volts to be inpressed across the sheath.
Sheat h breakdown voltage shall be not |ess than 13,000 volts.

. 1.3 Type BCS-PS- 350

Pi pe or tube (1/2 through 24 inches) (DN15 through DN610): Schedul e 40,
seanl ess, black carbon steel sheathed with thernoplastic (polyethylene),
conforming to ASTM A 106, Grade B, and ASME B36. 10M

Fittings (1/2 through 1-1/2 inches): 3,000-pound (DN15 through DN80): 20
Megapascal , forged carbon steel, socket weld, conforning to ASTM A 105/ A
105M and ASME B16. 11-2001

Fittings (2 through 24 inches) (DN50 through DN610): Schedul e 40, |ong
radi us butt weld, black carbon steel, confornming to ASTM A 234/ A 234M
Grade WPB, and ASME B16. 9

Ther nopl astic sheaths for pipe and fittings: Thernoplastic sheaths shal
conformto FS L-C-530. Sheath joints shall be nmade with thermally fitted
shrinking sl eeves applied with factory-approved shrinking devices. Taped
fitting protection and repairs shall be nade in accordance with
manufacturer's instructions. Electrical flaw detection testing at the
factory shall require 10,000 volts to be inpressed across the sheath.
Sheat h breakdown voltage shall be not |ess than 13,000 volts.

.1.4  Type SS-PS- 6000

Pi pe or tube (1/2 through 3 inches) (DN15 through DN80): XXS, seamnl ess,
corrosion-resi stant steel sheathed with thernoplastic (polyethylene),
conformng to ASTM A 312/ A 312M Grade TP 316, and ASME B36. 19M

Fittings (1/2 through 1-1/2 inches): 9,000-pound (DN15 through DN40O): 62
Megapascal , forged corrosion-resistant steel, socket weld, conformng to
ASTM A 182/ A 182M Grade F 316, and ASME B16. 11-2001

Fittings (2 through 3 inches) (DN50 through DN80): XXS, |ong radius,
buttwel d, corrosion-resistant steel conform ng to ASTM A 403/ A 403M WP 316
and ASME B16. 9

Ther nopl astic sheaths for pipe and fittings: Thernoplastic sheaths shal
conformto FS L-C-530. Sheath joints shall be nmade with thermally fitted
shrinking sl eeves applied with factory-approved shrinking devices. Taped
fitting protection and repairs shall be nade in accordance with

SECTI ON 15212 Page 11



manufacturer's instructions. Electrical flaw detection testing at the
factory shall require 10,000 volts to be inpressed across the sheath.
Sheat h breakdown vol tage shall be not |ess than 13,000 volts. Adhesives
shall contain no free chloride ions.

.1.5 Type SS-PS-2000

Pi pe or tube (1/2 through 3 inches) (DNL5 through DN80): Schedul e 40S,
seanl ess, corrosion-resistant steel sheathed with thernoplastic
(pol yethyl ene), conforming to ASTM A 312/ A 312M Grade TP 316

Fittings (1/2 through 1-1/2 inches): 3,000-pound (DN15 through DN40O): 20
Megapascal , forged corrosion-resistant steel, socket weld, conformng to
ASTM A 182/ A 182M Grade F 316, and ASME B16. 11-2001

Fittings (2 through 3 inches) (DN50 through DN80): Schedul e 40S, |ong
radi us butt weld, corrosion-resistant steel sheathed with thernoplastic
(pol yethylene), to ASTM A 403/ A 403M and WP 316, and ASME B16.9

Ther nopl astic sheaths for pipe and fittings: Thernoplastic sheaths shal
conformto FS L-C-530. Sheath joints shall be nmade with factory-approved
shrinking sl eeves applied with factory-approved shrinking devices. Taped
fitting protection and repair shall be made in accordance with
manufacturer's instructions. Electrical flaw detection testing at the
factory shall require 10,000 volts to be inpressed across the sheath.
Sheat h breakdown vol tage shall be not |ess than 13,000 volts. Adhesives
shall contain no free chloride ions.

.1.6 Type SS-PS- 350

Pi pe or tube (1/2 through 10 i nches) (DN15 through DN250): Schedul e 40,
seanl ess, corrosion-resistant steel sheathed with thernoplastic

(pol yethyl ene), conforming to ASTM A 312/ A 312M G ade TP 316, and ASME
B36. 19M

Fittings (1/2 through 1-1/2 inches): 3,000-pound (DN15 through DN40): 20
Megapascal , forged corrosion-resistant steel, socket weld, conformng to
ASTM A 182/ A 182M Grade F316, and ASME B16. 11-2001

Fittings (2 through 24 inches) (DN50 through DN610): Schedul e 40, |ong
radi us, butt weld, corrosion-resistant steel, conforning to ASTM A 403/ A
403M W 316, and ASME B16.9

Ther nopl astic sheaths for pipe and fittings: Thernoplastic sheaths shal
conformto FS L-C-530. Sheath joints shall be nmade with thermally fitted
shrinking sl eeves applied with factory-approved shrinking devices. Taped
fitting protection and repairs shall be nade in accordance with
manufacturer's instructions. Electrical flaw detection testing at the
factory shall require 10,000 volts to be inpressed across the sheath.
Sheat h breakdown vol tage shall be not |ess than 13,000 volts. Adhesives
shall contain no free chloride ions.

SECTI ON 15212 Page 12



2.

2.

2 ABOVEGROUND PI PI NG MATERI ALS

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Select required systens materials and del ete
all others.

The followi ng system pressures are based on ASME
B31.3, zero corrosion factor, welded joints and
following materials all owabl e stress val ues: 20, 000
psi 138 Megapascal for ASTM A 106 and ASTM A

312/ A312M Grade TP316 or TP347. System pressures
shal | be reduced if largest specified pipe size is
increased, if service tenperatures are increased
(over 100 degrees F 38 degrees Cor if alloy

speci fications are changed.

Materials for piping systens with pressures to
10,000 psi at 100 degrees F 69 Megapascal at 38
degrees C may be specified in accordance with MS
SP-75 and MSS SP-65. The sane specifications nay be
used for 6,000 psi 41.3 negapascal systens with pipe
size larger than 3 i nches DN8O.

Fol I owi ng material specifications do not take into
account nmaterials with tenperatures | ess than m nus
20 degrees F 29 degrees C

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

2.1 Type BCS- 6000

Pi pe or tube (1/2 through 3 inches) (DN15 through DN80): XXS, seamnl ess,
bl ack carbon steel, confornmng to ASTM A 106, Grade B, and ASME B36. 10M

Fittings (1/2 through 1-1/2 inches): 9,000-pound (DN15 through DN40O): 62
Megapascal , forged carbon steel, socket weld, conforning to ASTM A 105/ A
105M and ASME B16. 11-2001

Fittings (2 through 3 inches) (DN50 through DN80): XXS, |ong radius, butt
wel d, bl ack carbon steel, confornmng to ASTM A 234/ A 234M G ade WPB, and
ASME B16. 9

Fl anges: 2, 500-pound, 6, 000-pounds per square inch (psi) 17 and 41
Megapascal forged carbon steel, welding neck, with raised face and
concentric serrated finish, conformng to ASTM A 105/ A 105M and ASME B16.5

Gaskets: Spiral wound, non-asbestos filled material, carbon steel, with
centering provisions, conformng to ASVME B16.5, Goup 1

Bolting: Alloy-steel bolt studs confornming to ASTM A 193/ A 193M G ade B7,
and sem fini shed heavy hexnuts conformng to ASTM A 194/ A 194M Grade 2H

.2.2  Type BCS-2000

Pi pe or tube (1/8 through 3 inches) (DN6 through DN80): Schedul e 40,
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seanm ess, black carbon steel, conformng to ASTM A 106, Grade B, and ASME
B36. 10M

Fittings (1/8 through 1-1/2 inches): 3,000-pound (DN6 t hrough DN40): 20
Megapascal , forged carbon steel, socket weld, confornming to ASTM A 105/ A
105M and ASME B16. 11-2001

Fittings (2 through 3 inches) (DN50 through DN80): Schedul e 40, |ong
radi us, butt weld, black carbon steel conform ng to ASTM A 234/ A 234M
Grade WPB, and ASME B16. 9

Fl anges (1 through 3 inches): 900-pound, 2,160-psi (DN25 through DNBO):
6200 kil opascal, 14890 kil opascal forged carbon steel, welding neck, with
rai sed face and concentric serrated finish conformng to ASTM A 105/ A 105M
and ASME B16.5

Bolting: Alloy-steel bolt studs con-formng to ASTM A 193/ A 193M G ade B7
and sem fini shed heavy hex-nuts conform ng to ASTM A 194/ A 194M G ade 2H

. 2.3 Type BCS- 350

Pi pe or tube (1/8 through 10 inches) (DN6 through DN250): Schedul e 40,
seanm ess, black carbon steel, conformng to ASTM A 106, Grade B, and ASME
B36. 10M

Fittings (1/8 through 1-1/2 inches): 3,000-pound (DN6 through DN40): 20
Megapascal , forged carbon steel, socket weld, confornming to ASTM A 105/ A
105M ASME B16. 11-2001

Fittings (2 through 10 i nches) (DN50 through DN250): Schedul e 40, |ong
radi us, butt weld, black carbon steel, conformng to ASTM A 234/ A 234M
Grade WPB and ASME B16. 9

Fl anges (1 through 10 inches): 300-pound, 720 psi (DN25 through DN250):
2070 kil opascal, 5000 kil opascal, forged carbon steel welding neck, with

rai sed face and concentric serrated finish, conformng to ASTM A 181/ A 181M
Class 70 and ASME B16.5

Gaskets: Spiral wound, non-asbestos filled materials, carbon steel, with
centering provisions, conformng to ASVME B16.5, Goup 1

Bolting: Heavy hexhead carbon steel bolts or bolt studs conformng to ASTM
A 307 ASTM F 568M and seni fini shed heavy hex-nuts conformng to ASTM A 563
ASTM A 563M Grade A Square-head bolts are not acceptable.

.2.4 Type SS-6000

Pi pe or tube (1/2 through 3 inches) (DN15 through DN80): XXS, seamnl ess,
corrosion-resistant steel, conformng to ASTM A 312/ A 312M G ade TP 316
and ASME B36. 10M

Fittings (1/2 through 1-1/2 inches): 9,000-pound (DN15 through DN40O): 62

Megapascal , forged corrosion-resistant steel, socket weld, conformng to
ASTM A 182/ A 182M Grade F 316, and ASME B16. 11-2001
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Fittings (2 through 3 inches) (DN50 through DN80): XXS, |ong radius, butt
wel d, corrosion-resistant steel, conformng to ASTM A 403/ A 403M WP 316,
ASME B16.9, and ASME B36. 10M

Fl anges (1 through 3 inches): 2,500-pound, 6,000-psi (DN25 through DN8O):
17 Megapascal, 41 Megapascal, forged corrosion-resistant steel, welding
neck, with raised face and concentric serrated finish, conformng to ASTM A
182/ A 182M Grade F 316, and ASME B16.5

Gaskets: Spiral wound, filled with chloride ion-free non-ashestos
materials, corrosion-resistant steel, with centering provisions, conform ng
to ASME B16.5, Goup 1

Bolting: Alloy-steel bolt studs confornming to ASTM A 193/ A 193M G ade B8
and sem fini shed heavy hex-nuts conforming to ASTM A 194/ A 194M G ade 8F

.2.5 Type SS-2000

Pi pe or tube: Schedul e 40S seanl ess, corrosion-resistant steel, conform ng
to ASTM A 312/ A 312M Grade TP 316, and ASME B36. 19M

Fittings (1/2 through 1-1/2 inches): 3,000-pound (DN15 through DN40Q): 20
Megapascal , forged corrosion-resistant steel, socket weld, conformng to
ASTM A 182/ A 182M Grade F 316, and ASME B16. 11-2001

Fittings (2 through 3 inches) (DN50 through DN80): Schedul e 40S, |ong
radi us, butt weld, corrosion-resistant steel conformng to ASTM A 403/ A 403M
WP 316 and ASME B16.9, and ASME B36. 19M

Fl anges (1 through 3 inches): 900-pound, 2,160-psi (DN25 through DNBO):
6200 kil opascal, 15 Megapascal, forged corrosion-resistant steel, welding
neck, with raised face and concentric serrated finish, conformng to ASTM A
182/ A 182M Grade F 316 and ASME B16.5

Gaskets: Spiral wound, filled with chloride ion-free non-ashestos
materials, corrosion-resistant steel, with centering provisions, conform ng
to ASME B16.5, Goup 1

Bolting: Corrosion-resistant steel bolt studs conformng to ASTM A 193/ A
193M Grade B8 and senifinished heavy hex-nuts conformng to ASTM A 194/ A
194M G ade 8A

.2.6  Type SS-350

Pi pe or tube (1/2 through 10 i nches)(DN15 through DN250): Schedul e 40S,
seanl ess, corrosion-resistant steel, confornming to ASTM A 312/ A 312M G ade
TP 316, and ASME B36. 19M

Fittings (1/2 through 1 inch): 3,000-pound (DN15 through DN25): 20
Megapascal , forged corrosion-resistant steel, socket weld, conformng to
ASTM A 182/ A 182M Grade F 316, and ASME B16. 11-2001

Fittings (1 through 10 inches) (DN25 through DN250): Schedul e 40, |ong
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radi us, butt weld, corrosion-resistant steel, conforning to ASTM A 403/ A
403M W, 316 and ASME B16.9

Fl anges (1 through 10 inches): 300-pound, 720-psi (DN25 through DN250):
2070 kil opascal, 5000 kil opascal, forged corrosion-resistant steel, welding

neck, with raised face and concentric serrated finish, conformng to ASTM
A 182/ A 182M Grade F 316, and ASME B16.5

Gaskets: Spiral wound, filled with chloride ion-free non-ashestos
materials, corrosion-resistant steel, with centering provisions, conform ng
to ASME B16.5, Goup 1

Bolting: Heavy hex-head corrosion-resistant steel bolts or bolt studs
conformng to ASTM A 193/ A 193M Grade B8, and senifinished heavy hex nuts
conformng to ASTM A 194/ A 194M G ade 8A. Square-head bolts are not
accept abl e.

2.3 AR COVPRESSORS

An air conpressor of the standard piston type shall be provided conplete
with air tank, [air dryer,] and other appurtenances. Conpressor and
installation shall conformto ASME B19.3. Conpressor shall be of
sufficient capacity to provide continuous control air when operating on a
1/ 3-on 2/ 3-of f cycle and shall be provided with an oil-Ievel sight

i ndi cator on the conpressor and a coal escing oil filter on the conpressor
di scharge line. [Air dryers shall be of the continuous duty [silica-ge
type with reactivation] [mass refrigerated dryer type] and shall nmaintain
the air in the systemw th a dew point |ow enough to prevent condensation
(13 degrees F at 18 psi(mnus 11 degrees C at 125 kil opascal nmin
pressure). Air dryer shall be located at the outlet of the tank.] Control
air delivered to the systemshall conformto | SA S7.0.01

2.4 MANUAL VALVES

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Valves with "BCS" (Bl ock Carbon Steel) prefix
are for Type BCS piping systens; valves with "SS"
(Stainless Steel) prefix are for Type SS piping
systens. Nunber suffix applies to system pressure
rating.

Pressure-reduci ng val ve specifications shall be
witten to suit project conditions.

Sel ect required valves; delete all others; and
suppl enent to suit project conditions.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

2.4.1 Cener a

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select fromthe foll owi ng paragraphs to suit
proj ect requirenents.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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Val ve marking shall conformto MSS SP-25 and shall be suppl enented by
securely attached identification plates which identify manufacturer
cat al og nunber, pressure and tenperature rating, size, flow direction, and
serial nunbers. Body, stem disc, seat, and hard surfacing materials shal
al so be indicated.

Val ve face-to-face and end-to-end di nensions shall conformto ASVE B16. 10.

Val ve body, butt welding end configuration shall conformto the follow ng
requi renents:

For piping systens rated at 2,000-psi 13.7 Megapascal and hi gher, PFI
ES 21 shall apply.

For piping systens rated at 350-psi 2500 kil opascal water, oil, and gas
(wog) and | ower, ASME B16.25 shall apply.

Val ve body socket wel ding end configurations shall conformto ASME
B16. 11- 2001

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select if specificationis rewitten for
flanged val ves.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Val ve body flanged end configurations and pressure tenperature ratings
shall conformto ASME B16.5

Pressure and tenperature ratings for steel butt welding end val ves shal
conformto ASME B16.5 or ASME B16. 34.

Val ves shall conformto applicable provisions of ASME BPVC SEC VIII D1.
Hydrostatic testing of steel valves shall conformto MSS SP-61

Bolts and studs shall conformto ASTM A 193/ A 193M G ade B7; nuts shal
conformto ASTM A 194/ A 194M G ade 2H.

Packi ng shall be wire reinforced, non-asbestos fiber materials jacketed,
and i npregnated with 30 percent tetrafluoroethylene or a
corrosion-inhibiting lubricant specifically suitable for service with the
stem material provided.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: |If body materials are changed or if |arger
carbon steel valves are used, review need for stress
relieving per ASME BPVC SEC VI I DL.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

Hard surfacing alloy (HSA) shall conformto AWS A5.13, Class RNiCr-B or
Cl ass RCoCr-B, where specified.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Select the foll owi ng paragraph whenever
cast-steel valves are specified.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

Cast-steel valves shall be visually inspected in accordance with MSS SP-55.

EIRE R R I S I I I R I b R R S I I R I I R I S I S I I S R A R I S S b S R I S S I I I
NOTE: Nornmally select one or delete both of the

fol |l owi ng paragraphs whenever cast-steel valves are
speci fi ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Cast-steel valves shall be certified as inspected by the dry powder
magnetic particle nethod in accordance with MSS SP-53.]

[ Cast-steel valves shall be certified as inspected by radi ographi c nethods
in accordance with MSS SP-54.]

2.4.2  Type BCS-6000A

Type BCS-6000A val ves shall be Y-body gl obe type, rated 2,500 pounds 17
Megapascal , and 6,000 psi 41 Megapascal with seal -wel ded or pressure-sealed
bonnet, outside screw and yoke (0S&Y), hard-surfaced body-gui ded | oose

di sk, hard-surfaced integral or inserted and wel ded seat, hard-surfaced
backseating, | oose backseat, sw ng-eye gland bolts, and nalleable iron

i mpact type val ve wheels and handl es.

Body and bonnet assenbly shall be forged carbon steel confornmng to ASTM A
105/ A 105M

Trimshall conformto ASTM A 182/ A 182M G ade F6.

Bronze stem bushing shall conformto ASTM B 148, No. C95300, heat treated
or approved equal

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Sel ect one of the follow ng two paragraphs
after checking flow coefficient.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Val ves shall have a full port.]
[ Val ves shall have full or reduced ports.]

Val ve body shall have butt weld ends except that valves 1-1/2-inch DN4O
iron pipe size (ips) and snaller my be socket weld end type.

2.4.3 Type BCS-6000B
Type BCS-6000B val ves shall be Y-body type piston check, rated 2,500 pounds
17 Megapascal and 6,000 psi 41.37 Megapascal wth seal -wel ded or

pressure-seal ed bonnet, hard-surfaced spring-|oaded body-gui ded di sk, and
hard-surfaced integral or inserted and wel ded seat.
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Body and bonnet assenbly shall be forged carbon steel conformng to ASTM A
105/ A 105M

Trimshall conformto ASTM A 182/ A 182M G ade F 11.
Spring shall be corrosion-resistant steel

Val ve body shall have butt weld ends, except that valves 1-1/2-inch DN4O
i ps and smaller may be socket weld end type.

.4.4 Type BCS- 2000A

Type BCS- 2000A val ves shall be gl obe type, rated 600 pounds and 2, 000 ps
4100 kil opascal and 14 Megapascal with union, seal -wel ded or
pressure-seal ed bonnet, OS&Y, hard-surfaced | oose di sk, hard-surfaced seat,
m ni mum 375 Brinell back seating, |oose backseat where required for access,
and mal | eabl e iron hand wheel or handle.

Body and bonnet assenbly shall be forged carbon steel conformng to ASTM A
105/ A 105M

Trimshall conformto ASTM A 182/ A 182M G ade F6, or shall be
manuf acturer's standard equivalent materials for the specified service.

Val ve body shall have butt weld ends, except that valves 1-1/2-inch DN4O
i ps and smaller may be socket weld end type.

.4.5 Type BCS-2000B

Type BCS-2000B val ves shall be Y-body, piston check, rated 600 pounds and
2,000 psi 4100 kil opascal and 14 Megapascal with bolted, seal-welded or
pressure-seal ed bonnet, hard-surfaced spring-|oaded body-gui ded di sk, and
hard-surfaced integral or inserted and wel ded seat.

Body and bonnet assenbly shall be forged carbon steel confornmng to ASTM A
105/ A 105M dass 70, or cast carbon steel conforming to ASTM A 216/ A 216M
Grade WCB.

Trimshall be nmanufacturer's standard for the service.

Spring shall be corrosion-resistant steel

Val ve body shall have butt weld ends, except that forged steel valves may
be socket weld end type up to 2-inch DN50 ips.

.4.6  Type BCS-2000C

Type BCS-2000C val ves shall be gate type, rated 600 pounds and 2,000 ps
4100 kil opascal and 14 Megapascal with union, bolted, seal-welded or
pressure-seal ed bonnet, OS&Y, hard-surfaced solid wedge disk, hard-surfaced
seats, mninum 375 Brinell back seating, and nalleable iron handwheel

Body and bonnet assenbly shall be forged carbon steel confornmng to ASTM A
105/ A 105M
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Trimshall conformto ASTM A 182/ A 182M G ade F6, or shall be
manuf acturer's standard equivalent materials for the specified service.

Val ve body shall have butt weld ends except that valves 1-1/2-inch DN4O ips
and snmaller nay be socket weld end type.

4.7  Type BCS-350A

Type BCS-350A val ves shall be gl obe and angle type, rated 300 pounds and
740 psi 2070 kil opascal and 5100 kil opascal with bolted bonnet, OS&Y,
hard-surfaced plug type | oose disk, hard-surfaced seat, mninum 350 Brinell
back seating, sw ng-eye gland bolts, and nall eable iron wheel.

Body and bonnet assenbly shall be cast carbon steel conformng to ASTM A
216/ A 216M G ade WCB.

Stemmaterial shall conformto ASTM A 182/ A 182M G ade F6.

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: |If valves smaller than 1-inch DN25 ips are
requi red, use Type BCS- 2000A.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Val ve body in sizes 2 inches DN50O and | arger shall have butt weld ends.

.4.8 Type BCS-350B

Type BCS-350B val ves shall be horizontal swi ng check, rated 300 pounds and
740 psi 2070 kil opascal and 5100 kil opascal with bolted bonnet.

Body and bonnet assenbly shall be cast carbon steel conformng to ASTM A
216/ A 216M G ade WCB.

Seating materials shall conformto ASTM A 182/ A 182M G ade F6.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: |If valves smaller than 1-inch DN25 ips are
required, use Type BCS-2000B.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Val ve body in sizes 2 inches DN5O and | arger shall have butt weld ends.

.4.9 Type BCS-350C

Type BCS-350C val ves shall be gate type, rated 300 pounds and 740 psi 2070
ki | opascal and 5100 kil opascal with bolted bonnet, OS&Y, hard-surfaced
solid or one-piece flexible wedge disk, hard-surfaced seats, ni nimm 350
Brinell back seating, sw ng-eye gland bolts, and nalleable iron wheel.

Body and bonnet assenbly shall be cast carbon steel conformng to ASTM A
216/ A 216M G ade WCB.

Stemmaterial shall conformto ASTM A 182/ A 182M G ade F6.
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: |If valves smaller than 1-inch DN25 ips are
required, use Type BCS-2000C.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Val ve body in sizes 2 inches DN5O and | arger shall have butt weld ends.
.4.10 Type SS-6000A

Type SS-6000A val ves shall be Y-body gl obe type, rated 2,500 pounds and
6,000 psi 17 Megapascal and 41 Megapascal w th seal -wel ded or
pressure-seal ed bonnet, OS&Y, hard-surfaced body gui ded disk, hard-surfaced
integral or inserted and wel ded seat, hard-surfaced back seating, |oose
back seat, swi ng-eye gland bolts, and malleable iron inpact-type val ve
wheel s and handl es.

Body and bonnet assenbly shall be forged corrosion-resi stant stee
conformng to ASTM A 182/ A 182M Grade F 316.

Trimshall conformto ASTM A 182/ A 182M G ade F 316.

Bronze stem bushing shall conformto ASTM B 148, No. C95300, heat treated

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect one of the follow ng two paragraphs
after checking flow coefficient.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Val ves shall have a full port.]
[ Val ves shall have full or reduced ports.]

Val ve body shall have butt weld ends, except that valves 1-1/2-inch DN4O
i ps and smaller may be socket weld end type.

.4.11  Type SS-6000B

Type SS-6000B val ves shall be Y-body, piston check, rated 2,500 pounds and
6,000 psi 17 Megapascal and 41 Megapascal w th seal -wel ded or
pressure-seal ed bonnet, and hard-surfaced spring-|oaded body-gui ded di sk,
hard-surfaced integral or inserted and wel ded seat.

Body and bonnet assenbly shall be forged corrosion-resi stant stee
conformng to ASTM A 182/ A 182M Grade F 316.

Trimshall conformto ASTM A 182/ A 182M G ade F 316.
Spring shall be corrosion-resistant steel

Val ve body shall have butt weld ends, except that valves 1-1/2-inch DN4O
i ps and smaller may be socket weld end type.
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2.4.12  Type SS-2000A

Type SS-2000A val ves shall be gl obe type, rated 6,000 pounds and 2,000 ps
41 Megapascal and 14 Megapascal with union, seal -wel ded or pressure-seal ed
bonnet, OS&Y, hard-surfaced | oose disk, hard-surfaced seat, m ninum 375
Brinell back seating, |oose back seat where required for access, and
nmal | eabl e iron hand wheel or handl e.

Body and bonnet assenbly shall be forged corrosion-resi stant stee
conformng to ASTM A 182/ A 182M Grade F 316.

Trimshall conformto ASTM A 182/ A 182M G ade F 316, or shall be
manuf acturer's standard equivalent materials for the specified service.

Val ve body shall have butt weld ends, except that valves 1-1/2-inch DN4O
i ps and smaller may be socket weld end type.

2.5 Pl PI NG SPECI ALTI ES
2.5.1 Pressure CGages

Pressure gages shall conformto ASME B40. 100 and to requirenments specified
in psi kilopascal units herein. Pressure gage size shall be 4-1/2 inches
115 millimeter nom nal dianeter for systens pressures |ess than 350 psi and
8 inches 2500 kil opascal and 200 nillineter nonminal diameter for all higher
pressures. Cases shall be of cast aluminum Al gages shall be equi pped
wi th adj ustable red marki ng poi nter and danper screw adjustnent in inlet
connection. Bourdon tubes shall have a bleeding device to facilitate

cl eani ng and bl eedi ng trapped gas.

Gage cases shall be one-piece solid-front type with a safety-rel ease back
cover. Wndows shall be shatterproof glass. Dials shall be white with
dual seals. Quter scale shall have red markings graduated in Sl units; the
i nner scale shall have bl ack marki ngs graduated in psi units.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Select following for high pressure gages in
control roonms and for applications in accordance
with NASA LRC safety policy.

EE R R R R R R R R R R R R R R R R R R R R R R O R

2.5.2 Pressure Receiver Gages and Pneumatic Transnmitters
2.5.2.1 Recei ver (Gages

Gages shall be indicating type with 6-inch 150 mllineter white background
dial face and black lettering indicating transmtted air pressure and be
suitable for transmitted air pressure range from3 to 15 psi 20 to 105

kil opascal. Pointer shall be adjustable mcroneter type. Overload and
under| oad stops shall be provided. Bourdon tube and novenent shall be Al S
Type 316 and 300 series stainless steel, respectively. Connection shall be
1/4-inch DN6 ips or tube size, depending on system makeup. Case shall be
bl ack finish cast alum numfor indicated nounting. Accuracy shall be
within 0.5 percent of scal e range.
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select follow ng paragraph or del ete and
t abul at e each instrunent.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Gage scal e range shall be as indicated.]
2.5.2.2 Pneumatic Transmitters

Transmitter shall be nonsuppressed, nonindicating type conplete with
sensitive relay, dual Bourdon tube-actuated notion bal ance system zero and
span adjustnent, and accessories. Case shall be weat herproof, kept free of
foreign particulate matter by purging air, and shall be constructed of
manuf acturer's standard finish steel base with safety bl owout disk and

al um num cover.

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: Select first of follow ng two paragraphs for
inlet pressures to 1,000 psi 70 Megapascal ; sel ect
second of follow ng two paragraphs for inlet
pressures in excess of 1,000 psi 70 Megapascal

EE R R R R R R R R R R R R R R R R R R R R R R O R

Bour don tubes shall be phosphor bronze; tips and connections shall be
brass. Unit inlets shall be screened.

Bour don tubes, tips, and connections shall be Al SI Type 316
corrosion-resistant steel. Unit inlets shall be screened.

Unit shall be self-conpensating under varying anbi ent tenperature
conditions. M ninum speed of response shall be the capability to raise
pressure from3 to 15 psi 20 to 105 kil opascal through 500 feet of 3/16-inch
15.25 neter of 5 millimeter id tubing with a time constant of 4 seconds.
Accuracy shall be within 0.5 percent of scale range. Sensitivity shall be
within 0.1 percent of pressure range.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select follow ng paragraph or del ete and
rewite to agree with receiver gage tabulation or to
suit other project conditions.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

Unit range shall be as indicated. CQutput range shall be 3 to 15 psi 20 to
105 millimeter. One pneumatic transmtter shall be provided for each
pressure-receiver gage, unless otherw se specified.

[ Pneunatic-transmtter assenbly nounting shall be pipe type.]

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select follow ng paragraph only after
checking specific regulator requirenents. Rewite
if necessary to suit project conditions.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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2.

Manuf acturer's standard pressure rated filter-regul ator assenbly and 2-inch
50 millinmeter dial face supply air and transmtted air pressure gages shal
be provi ded.

.5.3 Ther nonet er s

Thernoneters shall conformto ASTME 1 and to requirenents specified
herein. Thernoneters shall be industrial pattern Type 1, Cass 3. Al
thernoneters installed 6 feet 1800 nillineter or higher above the fl oor
shal | have an adjustable angle body. Scale shall be not less than 7 inches
180 mllimeter long, and case face shall be nanufactured from

manuf acturer's standard polished al um numor AISI 300 series polished
corrosion-resistant steel. Thernoneter range shall be as indicated. Al

t hernoneters shall be provided with AISI Type 316 corrosion-resi stant stee
separ abl e wel | s.

.6 M SCELLANEQUS MATERI ALS

.6.1 Bol ti ng

CGeneral purpose bolting shall be hex-head and shall conformto ASTM A 307
ASTM F 568M Heavy hex-nuts shall conformto ASME B18.2.2 ASME B18. 2. 4. 6M
Squar e- head bolts and nuts are not acceptabl e.

.6.2 El ast oner Cal k

Pol ysul fi de or pol yuret hane base el astoner cal king material shall be a
t wo- conponent type conformng to ASTM C 920.

.6.3 Escut cheons

Escut cheons shall be manufactured from nonferrous nmetals and shall be
chrone plated except when AISI 300 series corrosion-resistant steel is
provided. Metals and finish shall conformto FS WV P-541

Escut cheons shall be one-piece or split-pattern type. Al escutcheons
shal | have provisions consisting of internal spring-tension devices or
setscrews to maintain a fixed position against a surface

.6.4 FI ashi ng

Lead: Sheet |ead shall conformto ASTM B 749, Grade B, C, or D and shal
wei gh not |ess than 4 pounds per square foot 20 kil ogram per square neter.

Copper: Sheet copper shall conformto ASTM B 370 and shall weigh not |ess
than 16 ounces per square foot 4.8 kil ogram per square neter.

7 SUPPORTI NG ELEMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Drawi ngs shall conpletely detail anchors,
restrai ning guides, sway braces, and shock absorbing
provi sions to acconmodate reaction forces
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encountered, as well as other piping support
el ements not covered by the foll owi ng specifications.

Refer to Section 15072 VI BRATI ON | SOLATI ON FOR Al R
CONDI TI ONI NG EQUI PMENT i f design may induce
vi brati on consi derati ons.

Sel ect and supplenent or rewite the foll ow ng
par agraphs as required by project conditions.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

2.7.1 Cener a

Provide all necessary piping system conponents and m scel | aneous supporting
el ements required, including but not limted to, building structure
attachments; supplenmentary steel; hanger rods, stanchions, and fi xtures;
vertical pipe attachments; horizontal pipe attachnments; anchors; guides;
shock absorbers; and variable and constant supports. All supporting

el ements shall be suitable for stresses inposed by system pressures and
tenperatures, and natural and other external forces.

Supporting elenents shall be UL approved or listed, shall conformto
requi renents of ASME B31.3, MSS SP-58, and MSS SP-69, or the BOCA Nationa
Pl umbi ng Code, except as suppl enented and nodified by these specifications.

I ndi vi dual supporting el enent details shall be code marked and submtted as
part of the shop drawi ngs for all piping systens.

Details shall include an exact bill of materials for conponents making up
each assenbly and shall include a dinmensioned |ocation plan for each
assenbly with respect to building structure or equi pnent.

Each coded assenbly shall be individually bundl ed and tagged with code mark
prior to delivery to the site

[ Constant supports, with travel stops where necessary, shall be provided at
vertically drifting piping to preclude excessive stresses at termna
poi nts. ]

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Drawi ngs shall show reactive forces (in
pounds) newton) generated by system operation which
normal Iy cannot be anticipated by device
manuf act urer.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Shock absorbers and sway suppressors shall be provided to absorb system
reactive forces where indicated.

Attachments wel ded to pipe shall be made of material identical to that of
pi pe or of materials accepted as perm ssible raw naterials by referenced
code or standard specification. Heat treatnent for attachnment stress
relieving shall be in a furnace allowing for controlled conditions and
uniformty of tenperature. Type devices specified herein are defined in
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referenced MBS Standard, unless otherw se noted.

. 7.2 Bui I ding Structure Attachnents

Anchor devices, concrete, and masonry: Anchor devices shall conformto
requirenents of FS FF-S-325, Goup |I; Goup Il, Type 2, Cass 2, Style 1 or
Style 2; Goup Ill; or Goup VIII.

Cast-in-floor nounted-equi pmrent anchor devi ces shall provide adjustable
posi tions.

Masonry anchor devices shall be built in, unless otherw se approved by the
Contracting O ficer.

Powder - act uat ed anchoring devices shall not be used to support any
nmechani cal system conponents.

Beam cl anps: Beam cl anps shall be center-|oading Type 21, 28, 29, or 30,
UL-listed, catal ogued and | oad-rated, commercially manufactured products.

C-clanps shall not be used

Inserts, concrete: Concrete inserts shall be constructed in accordance
with the requirenents of MSS SP-58 for Type 18 and MSS SP-69. Wen applied
to piping in sizes 2-inch DN5O ips and | arger and where otherw se required
by i mposed | oads, a 1-foot 300 nmillineter length of 1/2-inch 15 mllinmeter
reinforcing rod shall be inserted and wired through wi ng slots.
Proprietary-type continuous inserts nmay be sinmlarly used when approved by
the Contracting O ficer.

. 7.3 Hori zontal Pipe Attachnents

Si ngl e pi pes

Wher ever possible, piping shall be supported by Type 2, Type 3, or Type 4
attachnents.

Spring supports shall be provided in accordance with referenced standards.
Pipe rolls shall be Type 41 or 49.

Where clanps and rolls are not used, pipe supports shall be Type 1

.7.4 Vertical Pipe Attachnents

Vertical pipe attachnents shall be Type 8.

Spring supports shall be provided in accordance with referenced codes and
st andar ds.

.7.5 Hanger Rods and Fi xtures
Only circular cross section rod hangers shall be used to connect building

structure attachnents to pipe support devices. Pipe straps or bars of
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equi val ent strength shall be used for hangers only where approved by the
Contracting O ficer.

Tur nbuckl es, swi ng eyes, and clevises shall be provided as required by
support systemto acconmodate pipe accessibility and for adjustnent to | oad
and pitch.

.7.6 Suppl ementary Stee

Where it is necessary to frame structural nenbers between existing nmenbers
or where structural nenbers are used in lieu of comercially rated
supports, such supplenmentary steel shall be designed and fabricated in
accordance with Al SC 325.

PART 3 EXECUTI ON

3.

1 UNDERGROUND PI PI NG SYSTEMS | NSTALLATI ON

Installati on of conpressed air systens shall be performed in accordance
with the applicable requirenments specified under "Aboveground Piping
Systens Installation” in this section, the requirenents specified herein
and in the presence of the Contracting Oficer who shall be notified by the
Contractor 48 hours in advance of start of the work.

Al'l excavations shall be dry and clear of extraneous materials when pipe is
bei ng | ai d.

Bl ocki ng and wedging will not be permtted.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Drawi ngs shall indicate underground piping
requiring support from sl abs.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Al'l underground piping bel ow supported or suspended sl abs shall be
supported fromthe slab with a mininumof two supports per |ength of pipe.
Supports shall be protected with a coating of bitunen.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Coordinate followi ng two paragraphs with
dr awi ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

Pi pes passing through walls bel ow grade and ground floor slab shall pass
t hr ough pi pe sl eeves as indicated.

Where pipe penetrates earth or concrete grade, not |less than 12 i nches 300
mllineter of polyethylene-coated Type BCS-PS pipe shall be
exposed-to-view. Additional piping protection shall be provided concrete
penetration points as indicated

Type BCS-PS materials shall be installed in accordance with the applicable

requi renents specified herein for underground piping and aboveground
pi ping. Pipe shall be palletized in padded pallets at the factory and
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shall be handled frompallet to final position with padded gear. Surfaces
shal |l be protected fromthe sun with black pol yethyl ene sheeting. Prior to
being lowered into a trench, sheeting shall be checked for continuity with
10,000 volts applied by a continuity detector with an audible alarm In the
trench, after joints and fittings are nade, previously untested surfaces
shal | be checked for continuity. Where discontinuities in thernoplastic
sheeting are found, not |less than 12 inches 300 nillineter of nmateria
upstream and downstream of the fault shall be renoved and repl aced.

Defective materials found shall be distinctly marked and pronptly renpved
fromthe site.

3.2 ABOVEGROUND PI PI NG SYSTEMS | NSTALLATI ON

3.2.1 Cener a

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Check for pertinent iteminclusion, NASA
Langl ey Research Center standard procedures for
radi ographic testing, and other requirenments for
systens operating at pressures in excess of 125-ps
860 kil opascal wsp.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Pi pi ng systens shall be fabricated and installed in accordance with the
requi renents of the followi ng codes and standards except as suppl enent ed
and nodified by these specifications:

ASME B31. 3
MSS SP- 69

ASME BPVC SEC 11 -C, for applicable naterials and procedures not
specified herein

AWS WHB- 2.8, for applicable nmaterials and procedures not specified
herein

Provi sions of referenced codes and standards shall constitute m nimum
requirenents for systemmaterials, installation, and worknanship. Strict
conpliance therewith shall be required for all systens work except where
the drawi ngs and specification require better materials and nmethods of
installation than the mninmumrequirenents set forth in the code or
standard. In all cases, the drawi ngs and specifications shall supersede
code and standards requirenents.

Installati on of piping systems materials shall conformto the published or
witten instructions of the manufacturer for the project application except
as ot herw se specified herein.

Where the Contractor proposes to deviate fromspecified instructions, the

proposed devi ation shall be subnitted to the Contracting O ficer for
approval .
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Work shall be done in the presence of the Contracting O ficer who shall be
notified 48 hours in advance of start of the work.

Per manent identification of piping shall conformto PFI ES 11
Identification shall be |ocated at points designated by the Contracting
Oficer and shall be legibly and conspi cuously nmarked by yell ow fl uorescent
aer osol paint.

Exact | ocation of piping shall be coordinated anbng trades so that there
will be no interference with Iighting fixtures, piping, ducts, or other
construction.

Pi pe shall be fabricated to neasurenments established on the job and shal

be carefully worked into place without springing or forcing. Adequate
provi sion shall be nade for absorbing all expansion and contraction w thout
undue stress in any part of the system

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: |If the follow ng paragraph does not provide
for cleanliness required by project conditions, and
if pickling of pipe and tenporary line strainers are
required, refer to Ingersoll-Rand Form 3219B for

sui tabl e specification and strainer-design criteria
and rewite the follow ng paragraph. Do not oi

pi pe bore; use phosphoric acid rust-preventive

treat nent.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

Pi pe, tubing, fittings, valves, equipnent, and accessories shall be clean
and free of all foreign material before being installed in their respective
systens. Pipe shall be cleaned by hamreri ng, shaking, or swabbing, or by a
conbi nati on of those nethods. Lines shall be purged with dry, oil-free
conpressed air after erection, but purging shall not be relied upon for
renoving all foreign matter. Lines shall be purged at a velocity in excess
of maxi num normal -fl ow velocity and as approved by the Contracting Oficer
During the progress of construction, open ends of pipe, fittings, and

val ves shall be properly protected at all times to prevent the adm ssion of
foreign matter. Plugs and caps shall be placed in the ends of installed
work at all tinmes, except when connections are being nmade. Plugs and caps
shal |l be comrercially nanufactured products, unless otherw se approved by
the Contracting O ficer.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Prior to selection of the follow ng
par agraph, revi ew design routing, reaction forces,
and support provisions.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Pi pi ng shall be installed straight and true with approved of fsets around
obstructions, expansion bends or fitting offsets essential to a
satisfactory installation, and as may be necessary to increase headroom or
to avoid interference with the building construction, electric conduit, or
facilities equipment.
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Standard | ong-sweep pipe fittings shall be used for changes in direction
No mitered joints or unapproved pipe bends will be permtted.

Pi pe bends shall be shop-made by the sand-fill ed hot-bendi ng process
provided (1) bend radius is not less than 6 tines the nom nal pipe
dianmeter; (2) fabrication tolerances are in accordance with PFI ES 3 for

t he applicable wall thickness; (3) preheat and postheat treatnent
procedures, where applicable, are in accordance with referenced standards;
(4) piping is cleaned, after bending operations, with a turbine cutter
assenbly foll owed by shot or sand blasting; (5) all operations are
perfornmed to preclude detrinental wall thickness reduction; and (6) the
fabricating shop is a nenber of the Pipe Fabricating Institute and is
approved by the Contracting Oficer

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Prior to selection of follow ng paragraph
review requirements of project application

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

Branch connections shall be nade with either welding tees or forged branch
outlet fittings, within limtations of referenced codes and standards.
Branch outlet fittings, where used, shall be forged, flared for inproved
flow where attached to the run, reinforced agai nst external strains, and
designed to withstand full pipe-bursting strength requirenents.

Hori zontal piping shall have a grade of 1 inch per 100 feet 25 mllineter
per 30.5 neter.

Eccentric reducers shall be used where required to permt proper drainage
of pipe lines. Bushings are not permtted for this purpose. Drain valves
shal | be provided where indicated.

Pi ping shall be installed in a nanner that will prevent stresses and
strains frombeing i nposed upon connected equi prent .

Expansi on bend configuration shall be as indicated. Expansion U bend shal
be cold sprung and welded into the line which shall be anchored before
renovi ng the spreader fromthe expansi on U-bend. Anmount of cold spring
shal | be as indicated.

.2.2 Joints

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Review follow ng requirenents for inadequacy,
conflict, and redundancy.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

Fiel d-wel ded joints shall conformto the requirenents of the AWs WHB-2. 8
and ASME B31. 3.

[ Pi ping systens rated 2,000 psi 14 Megapascal and hi gher shall have butt
weld joints nmade with consumabl e insert rings, utilizing inert-gas
tungsten-arc root pass welding together with inert gas purging of id of
pi pe. Consumable insert ring materials shall be conpatible with al
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materials being joined. Joint configuration shall conformto PFlI ES 21
Root pass joint preheat treatnment shall be provided at tenperatures
necessary to avoi d cracking.]

[ Pi ping systens rated 350 psi 2400 kil opascal and | ower shall have butt
weld joints made with backing rings. Backing ring materials shall be
conpatible with materials being joined. Joint configuration shall conform
to ASME B16. 25.]

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Prior to selection of one of the foll ow ng
two paragraphs, review requirenments of ASME B31. 3,
and ASME BPVC SEC | X to avoid conflict and

r edundancy.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Preheat and postheat treatnent of welds shall be perforned in accordance
wi th ASME BPVC SEC | X

Preheat and postheat treatnent of welds shall be perforned in accordance
wi th ASME B31.3

Fl anged joints shall be assenbled with appropriate flanges, gaskets, and
bolting. C earance between flange faces shall be sufficient to ensure that
t he connections can be gasketed and bolted tight w thout inposing undue
strain on the piping system Flange faces shall be parallel and the bores
concentric; gaskets shall be centered on the flange faces without
projecting into the bore. Bolting shall be lubricated with oil and
graphite before assenbly to ensure uniformbolt stressing. Flange bolts
shall be drawn up and tightened in staggered sequence in order to prevent
unequal gasket conpression and deformation of the flanges. After the

pi pi ng system has been tested, bolting shall be retightened to provide
requi red gasket stress.

. 2.3 Supporting Elenents Installation

Supporting elenents shall be provided in accordance with the requirenents
of referenced codes and standards, except as supplenented or nodified
her ei n.

Pi pi ng shall be hung from buil ding construction. No piping shall be hung
fromroof deck or from other pipe.

Attachment to building construction concrete shall be by approved cast-in
concrete inserts or by built-in anchors. Were attachnent by either of
above nmethods is not practical, specified masonry anchor devi ces may be
used upon receipt of witten approval fromthe Contracting O ficer

Fi sh plates shall be enbedded in the concrete to transmt hanger | oads to
the reinforcing steel where hanger rods exceed 7/8 inch 22 mllinmeter in
di aneter.

Masonry anchors sel ected for overhead applications shall be constructed of
ferrous materials only.
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Masonry anchors conforming to FS FF-S-325, Goup |I; Goup Il, Type 2, dass
2, Style 1 or Style 2; or Goup VIII shall be installed in rotary,

nonpercussion electrically drilled holes. Self-drilling anchors (G oup
I11) may be used provided masonry drilling is done with electric hamers
sel ected and applied in a manner that will preclude concrete spalling or
cracking (visible or invisible). Pneunmatic tools will not be all owed.

Percussi ve action, electric hamers, and conbi nation rotary-electric
hamrers used for the installation of self-drilling anchors shall be
sel ected in accordance with the follow ng guide:

Anchor -devi ces, nominal sizes 1/4 through 1/2 inch M6 through M4 (1/4
through 1/2 inch), nay be hammer type only or conbination rotary-hanmmer
type and shall be rated at load to draw not nore than 5.0 to 5.5
anperes when operating on 120-volt, 60-hertz power.

Anchor devices, nomnal sizes 5/8 inch M6 (5/8 inch) and | arger
hamrer-type only, shall be rated at |load to draw not nore than 8.0
anperes when operating on 120-volt, 60-hertz power. Conbination
rotary-hamer tools on the sanme power supply shall have a full |oad
current rating not to exceed 10 anperes.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Typical sources of electric hammer (h) and
conbi nation rotary-hamer (r-h) and bl ows per ninute

(bpm:

Nanme and Model Type bpn anps 120/ 60 bpm anp

B&D 103-1 h 2,300 3.3 695
B&D 104-1 h 2,200 7.0 314
B&D 718 r-h 3, 350 7.5 448
B&D 719 r-h 3, 600 10.0 360
I-R HS650U h 3, 000 8.0 375
M 5350 r-h 2,500 5.0 500
B&D 104-1 h 2,200 7.0 314
B&D 718 r-h 3, 360 7.5 448
B&D 719 r-h 3, 600 10.0 360
I-R HS650U h 3, 000 8.0 375
M 5350 r-h 2,500 5.0 500
M 5300 r-h 3, 250 10.0 325
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Phi | K457 h 3, 000 6.5 461

Rock-

wel | Kango h 2,500 7.0 357
Ski | 726 r-h 2, 400 5.5 436
Ski | 728 r-h 2,900 6.5 446
Ski | 729 h 3, 000 6.5 462

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Inserts and anchors shall be sized for the total stress to be applied with
a safety factor as required by applicable codes, but in no case |ess than
4. Conpl ete shop drawi ngs shall be submtted.

Anchor devices shall be inserted into concrete sections not |ess than tw ce
the overall length of the device and shall be | ocated not |ess than the
foll owi ng distance fromany side or end edge or centerline of adjacent
anchor service:

Anchor Bolt Size 1/4 5/16 3/8 1/2 5/8 3/4 7/8 (Inches)

M ni mrum Edge 3-1/4 3-1/2 4 5 6 7 8 Space (Inches)*
Anchor Bolt Size M MB MO M5 M6 MO M22 (MIlineter)

M ni mrum Edge 85 90 105 130 150 180 205 Space (MIlineter)*
* Except where nmanufacturer requires greater distance.

In special circunstances, with prior witten approval of the Contracting
Oficer, center-to-center distance may be reduced to 50 percent of given

di stance provided | oad on the device is reduced in direct proportion to the
reduced di stance.

Pi ping shall run parallel with the lines of the building. Piping and
conponents shall be spaced and installed so that there shall be not |ess
than 1/2 inch 15 mllineter of clear space between the finished surface and
ot her work and between the finished surfaces of parallel adjacent piping.

Paral | el pipe runs shall allow for tool space around nechani cal
connections. Were it is necessary to avoid any transfer of |oad from
support to support or onto connecting equi pnent, pipe hangers shall be
const ant - support type.

Anchors and pipe-alignnment guides shall be welded to the piping in
accordance with requirements specified herein and attached to the buil ding
structure in a manner indicated or approved by the Contracting Oficer

Pi pi ng shall be suitably braced agai nst reaction, sway, and vibration

Braci ng shall consist of hydraulic and spring devices, brackets, anchor
chairs, rods, and structural steel
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Pi pe i nes, when supported fromroof purlins, shall be |ocated not greater
than one-sixth of the purlin span fromthe roof truss. Load per hanger
shal | not exceed 400 pounds 1800 newton when support is froma single
purlin or 800 pounds 3600 newton when hanger load is applied to purlins

hal fway between purlins by neans of auxiliary support steel supplied by the
pi ping Contractor. When support is not hal fway between purlins, the

al | owabl e hanger | oad shall be the product of 400 times the inverse ratio
of the longest distance to purlin-to-purlin spacing.

When the hanger | oad exceeds the above limts, reinforcing of the roof
purlin(s) or additional support beam(s) shall be furnished and installed.
When an additional beamis used, the beam shall bear on the top chord of
the roof trusses, and bearing shall be over gusset plates of top chord.
Beam shal | be stabilized by connection to roof purlin along bottomfl ange.

Hangers and supports for piping shall be installed at intervals specified
herein at |ocations not nore than 3 feet 900 mllinmeter fromthe ends of
each runout and not over 25 percent of specified interval fromeach change
in direction of piping.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Check following intervals for project
materials application perm ssible for conbi ned
bendi ng and shearing stresses.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Load rating for all pipe hanger supports shall be based on wei ght and
forces inposed on all lines. Deflection per span shall not exceed sl ope
gradi ent of pipe. Schedule 40 and heavi er pipe supports shall be in
accordance with the following mninmumrod size and naxi mum al | owabl e hanger

spaci ng; concentrated |oads will reduce allowabl e span proportionately:
Pl PE SI ZE ROD SI ZE HANGER SPACI NG
I NCHES I NCHES FEET
1/2 and snaller 3/8 5
3/4 to 1 3/8 6
1-1/4 to 1-1/2 3/8 9
2 1/ 2 10
2-1/2 to 3 1/ 2 12
4 to 5 5/ 8 15
6 3/4 16
8 to 12 718 20
Pl PE SI ZE ROD SI ZE HANGER SPACI NG
M LLI METER ( DN) M LLI METER M LLI METER
15 and snaller 10 1500
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Pl PE SI ZE ROD SI ZE HANCGER SPACI NG

M LLI METER (DN) M LLI METER M LLI METER
20 to 25 10 1800
32 to 40 10 2700
50 15 3000
65 to 80 15 3600
100 to 125 16 4500
150 20 4800
200 to 300 22 6100

Vertical risers shall be supported independently of connected horizonta
pi pi ng wherever practical and shall be guided for lateral stability. Only
one rigid support shall be provided for risers subject to expansion

After the piping systens have been installed, tested, and placed in
sati sfactory operation, the Contractor shall tighten hanger rod nuts and
jamnuts to prevent any | oosening.

. 2.4 Sound St oppi ng

Ef fective sound stopping and adequate operating cl earance shall be provided
to prevent structure contact where pipes penetrate walls, floors, or
ceilings. Where penetrations occur from pi pe chases into occupi ed spaces,
speci al acoustic treatnent of ceiling shall be provided. GCccupied spaces

i ncl ude space above ceilings where no special acoustic treatnent of ceiling
is provided. Penetrations shall be finished to be conpatible with surface
bei ng penetrat ed.

Sound stopping shall be as specified under "Sleeves" in this section
Leadwool and vi scoel astic danpi ng conpounds nay be proposed for use where
ot her sound- st oppi ng net hods are not practical, provided tenperature and
fire-resistance characteristics of the conpound are suitable for the
servi ce.

.2.5 Sl eeves

Sl eeves shall be supplied and install ed where piping passes through roofs,
t hrough masonry or concrete walls, and through floors.

Sl eeve work shall be laid out before placenment of slabs or construction of
wal I s and roof, and all sleeves necessary to conplete the work shall be set.

VWhere pipe sleeves are required after slabs and nmasonry are install ed,

hol es to acconmpdate t hese sl eeves shall be nade with core drills. Sleeves
shall be set in place with a two-conponent epoxy adhesive system approved
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by the Contracting Oficer. No |load shall be carried by such sl eeves
unl ess approved by the Contracting O ficer

Sl eeves shall be flush with ceilings and where indicated.

Sl eeves shall be flush with the floor in finished spaces and shall extend 2
inches 50 mIlineter above the floor in unfinished spaces.

Sl eeves passing through steel decks shall be continuously wel ded or brazed
to the deck.

Sl eeves extending through floors, roofs, load bearing walls, and fire
barriers shall be continuous and fabricated from Schedul e 40 steel pipe

wi th wel ded anchor lugs. Oher sleeves shall be forned by nol ded |inear

pol yethylene liners or simlar naterials which are renovable. D aneter of
sl eeves shall be | arge enough to accommodate pipe and isolation and sealing
materials with a minimumof 3/8-inch 10 nmillinmeter clearance. Sleeves
shal | accommopdat e nechani cal and thermal notion of pipe to preclude

transm ssion of vibration to walls and the generation of noise.

Space between a pipe and the inside of a pipe sleeve or a construction
surface penetration shall be packed solid with a mneral fiber conformng
to FS HH1-558, Form B, O ass 8 wherever the piping passes through
firewalls, equipnent roomwalls, floors, and ceilings connected to occupied
spaces, and other |ocations where sleeves or construction surface
penetrations occur between occupi ed spaces. Wiere sleeves or construction
surface penetrations occur between conditioned and unconditi oned spaces,

t he space between a pipe, bare or insulated, and the inside of a pipe

sl eeve or construction surface penetration shall be filled with an

el astomer calk to a depth of 1/2 inch 15 nmillineter. Al surfaces to be
cal ked shall be oil- and grease-free.

Exterior wall sleeves shall be cal ked watertight with | ead and oakum or
nmechani cal | y expandabl e chl oroprene inserts with nastic seal ed netal
conponent s.

3.2.6 Escut cheons

Escut cheons shall be provided at all penetrations of piping into finished
areas. Wiere finished areas are separated by partitions through which

pi pi ng passes, escutcheons shall be provided on both sides of the
partition. Where suspended ceilings are installed, plates shall be

provi ded at the underside only of such ceilings. Escutcheons shall be
chrone-plated in all occupi ed spaces and shall be of sufficient size to
conceal openings in building construction. Al escutcheons shall be firmy
attached, preferably with setscrews.

3.2.7 FI ashi ngs

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Coordinate with drawi ngs and check roof
floodi ng provisions, if any.

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R
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Al'l required flashings shall be provided at nechanical systens penetrations
of building boundaries as indicated.

.3 COVPRESSED Al R SYSTEMS TESTI NG

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Delete paragraph title and follow ng
par agr aphs when conpressed air systens are not
applicable to the project.

Det ermi ne whether or not systens supports are
adequate for | oads normal to specified hydrostatic
testing.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

.3.1 Cener al

Prior to acceptance of the work, conpleted systens shall be pressure tested
in the presence of the Contracting O ficer.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Because of the expansive force of conpressed
air at the 100-psi 690 kil opascal and hi gher range
of pressures normally used, pneumatic testing
requires special precautions and conpetent
supervision to prevent injury and damage should a
failure occur.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Tests shall be pneumatic and shall use dry, oil-free conpressed air
carbon di oxide, or nitrogen as specified for the system under test.
Pressure Testing shall be done in two stages; i.e. prelimnary and
accept ance. |

[ Tests shall be hydrostatic. Only potable water shall be used for testing.
Government will supply testing water at a |ocation determ ned by the
Contracting O ficer, but the Contractor shall be responsible for the
approved di sposal of contami nated water. Tenperature of water used for
testing shall not cause condensati on on system surfaces. Supplenentary
heat shall be provided if necessary.]

Pressure tests in excess of 5 psi 34 kilopascal shall not be perforned
until personnel not directly involved in the tests are evacuated fromthe
ar ea.

Contractor may conduct tests for his own purposes, but Prelimnary Tests
and Acceptance Tests shall be conducted as specified herein

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Select the follow ng paragraph only when
pneunmatic testing is specified.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

System Testing shall include Prelimnary Tests by applying interna
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pressures exceeding 5 psi 34 kilopascal swabbing all joints under test with
a high filmstrength soap solution, and observing for bubbles.

If testing reveals that | eakage exceeds specified limts, the | eaks shal
be isolated and repaired, defective nmaterials shall be replaced where
necessary, and the systemshall be retested until specified requirenents
are net. Leaking gasket joints shall be remade with new gaskets and new
flange bolting. Renoved bolting and gaskets shall not be used again

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select the follow ng paragraph only when
hydrostatic testing is specified.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Regardl ess of the anpunt of neasured | eakage, visible | eaks or defects in
the pipeline shall be imediately repaired.

Only standard pi ping flanges, plugs, caps, and valves shall be used for
sealing off piping for test purposes.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Select follow ng paragraph only when
hydrostatic testing is specified.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Conpressed air trapped during high pressure hydrostatic testing shall be
vented to preclude injury and danmage. |If purging or vent valves are not
provided, the Contracting O ficer nay require the renoval of any system
conponent such as plugs and caps to verify that water has reached all parts
of the system

Conponents shall be renoved from pi pi ng systens prior to testing whenever
t he conponent woul d ot herwi se sustain danage due to test pressure

Pi pi ng system conponents such as val ves shall be checked for proper
operation under systemtest pressure.

No test nmedia shall be added to a systemduring a test for a period as
specified or to be determ ned by the Contracting O ficer

Duration of a test will be determ ned by the Contracting Oficer. Test may
be term nated by direction of Contracting Oficer at any point during a
24-hour period after it has been determ ned that the perm ssible | eakage
rate has not been exceeded.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Select follow ng paragraph only when
hydrostatic testing is specified.

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

Dry piping system upon conpletion of testing, shall be drained and purged
with dry air. Systemdryness shall be verified by hygroneter conparison
with purging air
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3.

Test records of piping systens tests shall be prepared, naintained, and
submtted for approval. Records shall show Governnent and Contractor test
personnel responsibilities, dates, test gage identification nunbers,

anbi ent tenperatures, pressure ranges, rates of pressure drop, and | eakage
rates. Each acceptance test will be signed by the Contracting Oficer, and
two record copies shall be delivered to the Contracting O ficer after
accept ance.

.3.2 Test Gages

Contractor's test gages shall conformto ASME B40.100 and shall have a dial
size 8 inches 200 mllineter or larger. Maxi mum perm ssible scal e range
for a given test shall be such that the pointer shall have a starting
position at mdpoint of the dial or within the niddle third of the scale
range. Certification of accuracy and correction table shall bear a date
within 90 cal endar days prior to the test date and shall show test gage
nunber and the project number, unless otherw se approved by the Contracting
Oficer.

.3.3 Acceptance Pressure Testing

Testing shall be done during steady anbient tenperature conditions.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify hereunder systemtest pressures and
al | owabl e | eakage rates to suit project conditions.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

3.4 Support El ements Testing

Systens containing hydraulic or spring shock absorbers shall be tested for
ability to accommpdat e system forces by mani pul ati on of system conponents
as directed by the Contracting Oficer

-- End of Section --
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